This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 



TEXT CUT OFF AT TOP, BOTTOM OR SIDES 



FADED TEXT 



ILLEGIBLE TEXT 



SKEWED/SLANTED IMAGES 



COLORED PHOTOS 



BLACK OR VERY BLACK AND WHITE DARK PHOTOS 



GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 



(11) Publication number: 07306367 A 
(43) Date of publication of application: 21 .1 1 .95 



(51) Int. CI 



G02B 26/08 
G02B 17/00 
G02B 26/10 



(21) Application number: 06121715 

(22) Date of filing: 10.05.94 



(71) Applicant: 

(72) Inventor: 



OMRON CORP 

SAKATA MINORU 
GOTO HIROSHI 
UEDA YOSHIHIRO 
MO RITA YOSHIYUKI 
IKEDA MASAAKI 



(54) VARIABLE OPTICAL FACE, VARIABLE OPTICAL 
FACE UNIT, OPTICAL SCANNING SYSTEM AND 
CONDENSING POINT POSITION-MOVABLE 
OPTICAL SYSTEM 

(57) Abstract: 

PURPOSE: To obtain a movable optical face which is low 
in driving voltage and high in degree of freedom in 
deformation by deforming this optical face by a strain 
inducing layer. 

CONSTITUTION: All of a substrate 13, the strain inducing 
layer 17 and the optical face 14 have a flat plate shape 
and the optical face 14 has just the function as a mere 
plane mirror when the voltage is not impressed between 
both electrodes 16, but a transverse direction strain is 
generated in the strain inducing layer 17 when the 
voltage is impressed between both electrodes 16 and, 
therefore, the substrate 13 is deformed and consequently 
optical face 14 is deformed. For example, the substrate 
13 is, therefore, buckled and curved into an arc surface 
shape when the shrinking transverse strain is generated 
in the strain inducing layer 17 or the substrate 13 is 
bulged and is again curved into an arc surface shape 
when the elongating transverse strain is generated in 
the strain inducing layer 17. The optical face 14 acts 
as a concave mirror to condense the incident collimating 
light r on the optical face 14 when the optical face 14 



retracts to have a concave surface shape in such a 
manner. Conversely, the optical face 14 acts as a convex 
mirror to divert the incident collimating light r on the 
optical face 14 when the optical face 14 is bulged. 
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[»#S2] JlWEjfiS/ifl. ffeWSr/ill-coA 

*»J*SnTV^5rtS:4e«i:-r5»**l. 2X143 
HJtLfcr £&#«£-f-5ia#*i, 2, 3XH4ic:fE 

£S:«r«£1-5SS*«l, 2, 3Xfl4 lciE*tO*r^t 
^ffio 20 

iSr»«i:-r5i«**l, 2, 3Xtt4^fa*^>^3t 

1, 2, 3Xtt4Jc|E*Opr*3ie*ffi 0 

2, 3, 4, 5, 6, 7Xtt8(C|E*«5nr**^Bao 30 
«i:"t-St»*^l, 2, 3, 4, 5, 6, 7, 8X119 

ttSB^e>4Sr.iSr*«i:i-*|»*3B2, 3, 4, 
5, 6, 7, 8, 9X111 0 id|E«<Z>"Sja53fc^ffio 

l 2 ] SME#«ffiffl#lc:*#5;*:# £^ff-^ 
[fft*9t 1 3 ] WIE*S±fcffi«ffi#aSr«*.fclt* 

1 , 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 IX 40 

il 1 2 *clE«o HTSK*^ffi 0 

Ii»#*i 4] *sriBS*u#a*«tr^^«tt:t?*>o 

W#«l 3lwf5^(7?pI^5t*ffio 
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3,4,5,6,7,8,9,10,11,12,1 
3, 14, 1 5X111 6 tCfEgc^^rtb^ffio 

1 8 ] fiFiBfi^S £ LT, ffiS^JSI^S^S 

t&w&t-rzm^i, 2, 3, 4, 5, 6, 7, 

8, 9, 10, 11, 12, 13, 14, 15, 16X 

ti 1 7 ^mm^m^mmo 

ixTV^ar.i:S:i«f»i-r«!t**l, 2, 3, 4, 5, 

6,7,8,9,10,11,12,13,14,1 
5, 16, 1 7X111 8 t^lEgcCO pltb^ffio 
[IS*Jg2 0] 2, 3, 4, 5, 6, 7, 

8, 9, 10, 11, 12, 13, 14, 15, 16, 

17, l 8X111 9fcfE*<oiTtt#^B6«:. ^Stfetf;* 

^M^-^y ho 
[H*«2U fflM^l, 2, 3, 4, 5, 6, 7, 
8, 9, 10, 11, 12, 13, 14, 15, 16, 
17,1 8X111 9J2lEttO*5I»3t^ffiS:^s/>{r— 

fc:J*BE#ihb;fc£. fcfc4W£^5^»3te*ffi«y No 
[fl}&£2 2] B*«l, 2, 3, 4, 5, 6, 7, 
8, 9, 10, 11, 12, 13, 14, 15, 16, 

17, i 8Xiii 9\zmm<o^myt^mkytmk^m 

[i*52 3] »*gl, 2, 3, 4, 5, 6, 7, 
8, 9, 10, 11, 12, 13, 14, 15, 16, 

i7, i 8X111 9\zmm<o-^myt^mkytMk&ffi 

[000 1] 

-So 

[0 0 0 2] 

11, IEEE MEMS' 93 (MicroElectro Mechanic 
al Systems) fc«*£nrt:T5r2ete^ffi ( pT2W££ S 9 
-) ltiot, -bffifCEflSfS2 a S:#-r«Jiei(ft*S«2 



( 3 ) 

3 

= is 7 \s — A 3 ^rtJSffl^tt&ftffittS: bfc}$|£]#^> 
U fi54^v-y ^>-^ U — A 3 

[0 0 0 3] L^bT, r^^)tfffil^^7- 5154 

is}) =t v:7U-i» 3 SriibT ^ ^ — g|54 <t*fftm@ 
5rair«BE*epjD-t-5i. ^ gB4 4: *fftS^5 BflK 

rt^t?#« 0 #J;tfc£. Ig9.7 5mm^);7-S 
T% fP*DmJE7 5 0 V(Dt^(Dm£Mm : &2 5 Orarai 
b/c^r-g*, 3!)^^^f:6ramSOTe-Nel/- 

-So 

[0004] 20 

fCtt, WBUfcKffr^-fe* (-t-ftfe-b. light intensit 
y profile method) Srffiffl b. ^ gBOjbDXPf CO 

[ooo5] £ h\^, ^7—n*m&is^tt$>\^\£iti 

[0 0 0 6] »«3l*^J;o-C^9— SBSrSC^S 30 

^Sfc^l^fttrb^^ffi U^ — 8fB) 2:^£-tt& 

[0 0 0 7] it^Wiaot^ 7— SBSrSHftJ 

[0 0 0 8] S&fc, ^^-gBSrSW«)»IW*:**R^» 

/ » — o 

[0 00 9] **Wttft±(OtS*M^^^i^aE*-Cft s 

[ooiol 
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[0 0 1 1 ] lWIEfiSJitt. WSl/fili^OA^ 

m mm <v&mm zj&f&itttzk&mibirX^Zo 
[0012] wiEiBSJBtt,-ii(na»tR<oa««* 

ico^f^-rs r. b fcx$< % 0 
[0013] ttrisSKtt, thz.m&vi'—Jxiz 
mmvxh^\ mc^ u ttas<o* 

[0014] sfc, tfris^«^MS^^$tbrv>^ 

ojp:*j&s— *-e&v^ SKLTt «fci\, 

[0015] sbic, mmAtimmm^ tn^tim^c 
<Dmmu^^b^^>x^^xi>^\ ^<Dm^\^\±. 

[0 0 16] WE*«±»cH:S*HJ#«S:RltT 
[0 0 17] ttIIHM^I±l#Si: bTfc 0 ^yefe^:SrfflV^ > 

SfetcoTjfy i/» a^&^b, fitA«*itttb<tt2Ky 

[0 0 18] ^7t, SMESttttl ^ u~A}::t£ 

[0 0 19] ^f5fiS^—<DA^§r*J^li-^lHlK 

[0020] t b-cn, iEm»j@^®M»jK, m 

[0021] ^/c, c^pIib7t^ffiic^v^-ci^, mwnco 

[0 0 2 2] *^P^cO nJSb^a^- ^ AtfflBpTSb 
[0 0 2 3] **MOgiJ^pI»3t*ffi^-y Mi> IftlS 
[0 0 2 4] ^mWcOft^^^-^fi/^M^ tfJfS 

<D&M^£^XM&£^Z£?\zvfr-b&W&b br 

[00 2 5] ^P^O*^{i@prib^i>^7" 
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X 5twbfc^ £Sr«r»i: LTl^ 0 
[0 0 2 6] 

iambi **w^pr»**ffi^iixtf, ft^BSr^r-rs 

^aa<73Sffio±PRtffftL*v^ 0 lot, 3fc^fficogE7# 
[0 0 2 7] *fc. e^S^flffi^RliPL-CTt^ffiSr^ 

[0 0 2 8] «*«<Oi5K»«SrSiJi*:o|ft»flc 

[0 0 2 9] *fc, fi3l«S:a«^fft?4<. S?J#« 

t^o 20 
[0 0 3 0] MIESS<Z5— iZZSr^U — AJCH^L 

Kb*: 9, n»ttfwbfc9i"5r tic: J; 9* *Ktci£lt 
[0 0 3 1] SfeK. S«^iESJitfs»jS£ftTWj^ 

mm(D^m<r>jt^^mt z t s c 30 

[0 0 3 2] A*fflSffi^**a?«ffieB^^^ft 

[00 3 3] £ fc, WEK«Ji^^«fea#SS:Kltr* 

[0 0 3 4] £bK. Slfcffi^S^fcStfJ^fiffiifc 
f»«f«R«:^ bT&JSSWBI t b < liffi®fet^>7K V *s V 3 40 

[0 0 3 5] S»M#«^a*««ffl<o«»tSro 
[00 3 6] WIEiBSJB^^A*Sr»J»-rsilIK 50 
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[0 0 3 7] aftO^aaSrru^ttfcE^JbT 
[00 3 8] #*?B^»3fe^ffi.=i-~ 5/ h T*i±, "SIKj^ 

[0 0 3 9] 

[Hi£#j] 02 (a) ittzswco-mmM^xz^myt 

^BSl 1 «FB«Bfbfc^SH, El 2 (b) 1*0 2 

(a) ox lffilfcfcWffiB-efcSo HT, r^tb^^ 
BB1 10*JtSrBI2 (a) (b) K$£oTlft^-r 5„ ffi 

1 4^J*SixTV^5o 02 (b) i^-r 

£ 0 K, gffil 3W71/-A1 2<^ffi^ffiKl2if&Sfc 

W>^\z\±MMm 1 SlSv-y a v^^^^kltt (S i O 

») *i^b£fl:« (s i n) laorMt^r^r^-e 

mMmj&mzx^xmmm 1 6&mj$tzti. mmmi e 

jRft^^a«t^^?>«»*n-rv^s 0 gin 7(* s 
®ms i 7 &t%/vxmmzj&f$ l £ntz.mwg 1 6 F B itcm 

[004 0] ^<D^lfefl?IJ^*3V^Ttt. P?«ffiJBl6H^ 
BJEE£EWnbTW£l^^taiS«l 3. filil 7S 

Mm®^ i 6 raK«ffi&epiDf * ^e^s 1 7 t^^f^ 
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(b) li:**-t\fc 5 1 4jW»UH-5<!:, 1 

[0 04 1] g| 4 (a) tt*3g|B^S'J*iafi«iCj:SpI 
»3t^B5 2 1 Sr*t— «»W»fUfc^Kig. £14 (b) 
B4 (a) <^X2fflifcW9fffiEI-?S>5o ro^lfiMt-fc 
otfi. iBSJf l 7Jkl$mM(D9MM l 6£r^Ei 3(7? 

<o^Tt(j7fe^ffi2 ITU X«i 3<z?jaH«*ic:tte3l/B 
1 7^13tf bnTWjrv^-C% SSl 3z^^b^< 20 

[0042] m5\ttmm<D$bKm%:mifcmK£z>~zi 

tuftSfii 3 s:ia»tt:sjEi 3^*71/^ 1 2 
mmm^mnvxf&mm 1 7 ^aw^s^fe^ sis 1 

[004 3] El 6 f*;*3B $ KSJfcSSifefclK £ <5 ^1 

36*ffi2 3T?tt, iB2il7**«ifc)ei?*llH)t^ 
1 3 Srje^t^ttS: bfc^ A i 2 <DrtJSSBJwE« 
U SIl 3<D#fft-r£-i2cD^£:7U— ^ i 2cortj^ 

aJi^H^LTl^o Z.(D^W)%^m2 3TH &Rl 3 
ia2 4^H5t$ix, te^-j22 2 5dS7!IH3iot 

t-^-r^o z<Dtiib. mmmiz & eh An l /c <t # y 

v K !/ 5 7-tt©*f ffi l 4 r t , * 

<z> ft * ttffittltEE i w J: o tilt £ r. & x% 3 0 

[0 0 4 4] 0 7tt*«W(D$fe^SiJ/^16W^J:S^ 

JfiMJwfcoTIi, £^1 3<D^/i£::7 l 2c^rt/§ 

KB^U Sill 7XtfP5ffi<7?SISf 1 6W1 3 
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^S2 6 tit, sii 3(oja5affl*tcttfiss i 7^ 

fci^t, BBPSFB2 7Sri5tft5^i:{r < t->T3t^ffil 4 

[0045] bis (a) \ttmmmv£%mm\^£z>-*\ 

»3t*ffi2 8S:^i-— SfB«»fL*iMSBI, 13 8 (b) Mc 
0 8 (a) (dx 3pm*#rcBE]-e£>3 0 ^(DmMM^h 

o"Ctt, SSl 3<^JS*^— Jfe"t?£<* &Kl 3CDi?^. 

^ft4Sffi#asKttfeftTl^5« JUfci^frv^^ EI 8 
(a) "CttfflEl 3<OTffi^tBLfcS^^J¥««fB2 9 

ttfci*. Mill ra*ttt*c»«fflo||HR|?:rt8uS:|g:it*: 

[0 0 4 6] EI 9 (a) n^W<D$t>\Z%\\te^MM\Z 
<t5Br»*^ffi3 OSr^f^PffiBI, El 9 (b) HE! 9 

(a) OY-Y^tC»ofc»fffiElT-fc^ 0 r^^ffi^J^ 
*o-Ctt, 6«r#«LT*tt<D««tt#l 6 

a, 16a, —SriBSJB 1 7<Dpja5^iEttb"CV^5 0 ^ 
^^I»5fe^®3 O^fcoTii, m®^16a, 16 
a, -^Ef^*- iotiSli 1 7 ir*5tt^MO 

^ffil 4co^^^n^ r >r^^g*^13:tH-^r 

— yuT#«^-C, S«l 3^J?^^r^i^^ffi<i: 9 t>S& 
^ic^cz ^ r >r /l^Sr avhn — yu-T 5 ^ t ^T^# So 
m^SB^ 1 6 a , 16 a, -^-y|:J;oT 

m^SB5>16a, 16 a, — icBlJp-f-SWBES:** bit 
[0 0 4 7] Ell Oi^^P^co^ biwS'J^IIJte^JiCi^ 

^r»**B3ifc*tiBH-e*5. w^pitb^®3 

ilpSv^U^y^x/N (pf33) (DTSi-Sfi 1 3 

Silt^So -^P^ 3 3 £ ni 3 4£>t>&£ U =i V 

»)^3 2C04 3 *a^*5V^Tp^3 3S:xyf 

TZZ b\c£oXmW^pJW3 3^645 7 1/^ 1 2 
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;/r>^3 2<^±B5fc:tt#3 fc ffil 4^^SixTV^5o 
4tenS3 4^cogeffi^cot>CD£: LTtJ: 

i\ nii3 4tf>Tffifw. BWkffll^aE^bBl^^io 

ftill 5ldfcttfc^^5>nJl3 4 — pIWtl^A 
t5ri(aott 0 x/fij^3 5^nf3 4tr*I#>&3= 
tbTt^o ft*3, 3 6 tt If i/Jggt 3 5KSa&$nfc& 
JKfiftl* 3 7tt^JRiEil6Sr«5ilfe»*"t?*)5o 3 8l4n 10 
'139 ^1-Cnf3 4<DmML*— £tr^o/c#>cD® 

ffi^yK"e&«o S«l 3<DTffiiwttPiaa^fllffi 

[0 0 4 8] LMT, C^tb^ffi3 1 tefcoT 

l^oTSS 1 3<7?#ffl<03ISrttU-t**r t^-edt^o 
"C\ Ml 3to#ffl^*^=* — bfcasfejEflJBl 7 

[0 0 4 9] HI ltt*«M^$b^aiJft*lfiWiC«tS 
Ttt, £<bt^ n^3 4icS^^nfct <> ^y r e^:3 5 

±5K»«tt«4 i $:fn^x&m : mmhv<tei& 

mKcotfy is}) 2SrMUtfc<9, ;:<o£JR»Jtt 

t>b< I4=#y 33 y4 2i4n + S4 3 £riibTnji3 
4 £«ftttK«jR$jxT^5o C^"5Jtt3t:^ffi4 0 fc*3 

^rn, s«i 3t*aibfcA*j»B!*>b<H:fi«a:w 

*!/^!/3y4 2fc±o"CpS<OtT3iySSL3 5£:So 
Tl^tf)-C\ tr^y«gi3 5ttlitS^«HS:a*l 3* 
^I^wai 2 £^b^«tefc:J;oTH*Jh/Cl3$. 
^8B««Jft £: is—;v KShSi* fci&aM«H4 fa ± b . 30 

[0050] Sfc, Hi 2 (a) (b) 14*38 W<Z>£b 

lcS'J^HJSMicj:^^iSj^ffi4 4 ^/TtTI^I (fi3l 

lefcoTte, Ml 3^|ac0 4@^fi^ffi^6i^^^^yct: <, ^ 

/»R3 5i:±otHi2 (b) J^-ri^ft^y 2/v^ 
0^4 5£ffi/£U ^^m^ttEEV^^e^^— ^ 

3dS*&«P^as»bTV^S^if3^£Si-S 40 

^tWf 5 0 ££>fc\ 7 1/^12(^)71 (nl3 
4) i-i4^Sffi«ffl^ffifet4 6Srffl^iiAy-Cfo<9. IO 
^M«ffl®et4 6^rHl 2 (b) <DX 5i-tT^^«gL 

3 5<^lo£&?iJg^bT:/y y 5^13(8 4 5^#Alt 
V^So ^^M*M«fflffi^4 6l4b°^ySJn[3 5 i:!4^ 

4 6 Sr^ y y v^HIK 4 5 tcjf A"T £ ^ £ «t 9 :/ V y is 

Egg 4 5(?5ffl*^ttS:Sc^SiJ:«r t^"C*5 0 

[0 0 5 1 ] Hi 3 (a) (b) tt*«M<^S5> 

^BiJ*Hlfi0!l^±S pIlb3t^[B4 7 Sr^1-~FffiH (fiS 50 



#i?7- 3 0 6 3 6 7 
10 

Si 7«PS:«l&LTV^S) Xtffcr^y p Jfflfc3 5«c:J:0:» 
j5£Sixfc^ y y ^0^4 5 ^fgltfe^o roHJg^J 
(^fooTll N 7 1/-i.l 2©TI (nf34) \Zjr7± 

y hWSffiw h y A»gt4 8Sra*iiA/"T?*>9, h 
y A®^r[4 8 §rH 1 2 (b) tc^-TJ: 5 I- ^SSt 3 

s^iotsjijsfjttbT^y s/^iHiB4 5K*fAb-cv* 
6 e :^»Ji:fcotii, hy A®et4 8^i/- 
i o t -ass* m:tiao tm^at 

U ^y y^IslK4 5^ffi^BBEV0^7-fey hflSrW 

[0 0 5 2] Hi 4tt#389J<a£ bl-»J*H16MJ-J:S 
«fffi4 9 Sr^r#rffiHT?£>oT\ 7l/-A12^) 
Tffilw[ilKgi5^5 0£S*&A/f£t><^T-fc<5 o fllfctf* 
r<£>I§]88SB#5 0 bTI4. :/y y v^EI&«f fettles 
ixsm-S- (ffi^SJEV) ^^L£lfcfrt-Sfc*^iaig^ 
j&SJ|l 7^<7>A*Sr*J»"r5fc»<oiaK«Pi:-r5ci 

[0 0 5 3] Hi Stt^W^S&l-S'JftlllKMtwiS 

^r»3t*ffis i *^-t® t mmmmx3bz> 0 coiasw^ 

*5l^Tf4, jgMgl 7frK»«EES:RlJ!jDbri^j:i^lB 
"CSS 1 3 RXf^m 1 4 ^^ft bT*5 9 , j&MJf 1 7 
KiEftSJE§rfWDbT;eSJf 1 7 £^ 
1 3&t«fc¥ffil 4*sj:9*#<}*S-f-5*rRl^ £>3 

[0 0 5 4] /jr*3, ±fE£|gffiMfc*3i^"T\ 3t^ffittS 

[0 0 5 5] Hi 6ir^-rt>^t4*^KtrJ:5 pT»3fe¥ 
h52 J:/Tt»rffiat^§o coo^Tlb^ffi^ 
= yh5 2tt, *^PJtwJ:5^ISi5t*ffi5 3 Sr-<— ^5 

4^jiffii-nig-r^^*^ j «:^ i 6 -^^^^3 5 

«?Sri»^- 5 St^^^^r^Vy^^ V^«j£T?S8ttb-C*>0, 
^^^■^aM^^^^y^^^JfeSSS 6 irtgf$155 7^ 
bft5^y^--^5 8rt^nj»3t^ffi5 3Sr»Jhb, ^ 
s/^Jr— 8rtaSr«£Eb"Ct^5« fo'5V^^4, ^y-Jr— 
is 5 S^lZNe^A r^C07gtt^^5:MAbT*5V^T 

[0 0 5 6] r<D± 5Jw"SJtb*^ffi5 3 Sr^y-Jr— 
itAbTfe^tf, nr»*^ffi5 3cofe^Wft^bS:/h$ 

<t?#, rt^srMmb-cfctiiiv ^i»**ffi s 3 <omm. 

[0 0 5 7] Hi 7 »ru>f «^«^8;$4xfc-Hit!i*^a5 
^fe»j«Sn^»^«S:bfe*ii<75 7U— a i 2\z—fe 

SS13 SrRJt, #S« 1 3 (r^n-^^^ffi 1 4 tfi 
MM 1 7^SrKltfct><7?-e*>So r^J; u-fttt- 
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[0 0 5 8] Hi S — is flsx 

6 1 ^fefflltSiXTl^*tr— A r tt, ^CDj:9lwbT 
^*), *^ffil-4-eS*tS*bfc3ttf— r »36^ffi 

1 4(D^Sj(- j:otSlt*l^^^£L, [HI Si^-TJ; 
[005 9] El 1 9 J: 5*3t^ffllfi"SH!l3t^ 20 

= y * — h#ft^L=i fc — i/y h3tS:Uilti-536*^ 
*--K tRtfu^X*) ^mtk^-^m^-tDJ: 5 ft* 
aB6 3i^?>ft5o B3 (a) (b) fcte^TffiWLfc 

tt, 3t^6 3^e>aj*t$iX*^ffil 4T*S*t^tLfc^ti 

*3tu *<omyt& 6 4 <^fflHBttiESJi 1 7 icRiiD-r^ 

[0060] 30 

ft v ^^3te^BoO3Effi0>-bR ft < . Jt^ffi<D&M<D g 
jStfSfcSo jESJfic«JE*P?tobT3fe^ffi&*» 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An adjustable optical surface which consists of a deformable substrate, and an optical surface and ****** which were 
supported by substrate, and said optical surface came to deform by impression of voltage to said ******. 

[Claim 2] Said ****** is an adjustable optical surface according to claim 1 characterized by being formed in a substrate through an 
insulator layer and an electrode for an input to ******. 

[Claim 3] Furthermore, an adjustable optical surface according to claim 2 characterized by forming a protective layer of an 
electrode for an input of another side to this ******, and this electrode for an input in said ******. 

[Claim 4] Said ****** is an adjustable optical surface according to claim 1, 2, or 3 characterized by being formed only in a 
deformation field of said substrate. 

[Claim 5] An adjustable optical surface according to claim 1, 2, 3, or 4 characterized by fixing at least two sides of said substrate to 
a frame. 

[Claim 6] An adjustable optical surface according to claim 1 , 2, 3, or 4 characterized by fixing the perimeter of said substrate to a 
frame. 

[Claim 7] Said substrate is an adjustable optical surface according to claim 1, 2, 3, or 4 characterized by fixing to a frame 1 set of 
sides where nothing and this substrate counter at least in the shape of a rectangle. 

[Claim 8] Said substrate is an adjustable optical surface according to claim 1, 2, 3, or 4 characterized by fixing the perimeter of 
nothing and this substrate to a frame in a circle configuration. 

[Claim 9] An adjustable optical surface according to claim 1, 2, 3, 4, 5, 6, 7, or 8 characterized by opening existing in a field in 
which ****** of said substrate is not formed. 

[Claim 10] An adjustable optical surface according to claim 1 , 2, 3, 4, 5, 6, 7, 8, or 9 characterized by thickness of said substrate 
not being fixed. 

[Claim 11] Said electrode for an input is an adjustable optical surface according to claim 2, 3, 4, 5, 6, 7, 8, 9, or 10 characterized by 
consisting of two or more electrode sections, respectively. 

[Claim 12] An adjustable optical surface according to claim 1 1 it was made to impress a signal of magnitude which is different in 
said each electrode section. 

[Claim 13] An adjustable optical surface according to claim 1 , 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, or 12 equipped with a distorted detection 
means on said substrate. 

[Claim 14] An adjustable optical surface according to claim 13 characterized by for said distorted detection means being a 
piezoresistance, having formed a metal thin film or polish recon of low resistance through a dielectric film on this piezoresi stance, 
and making it flow through this metal thin film, or polish recon and said substrate electrically. 

[Claim 15] An adjustable optical surface according to claim 13 characterized by having connected with said distorted detection 
means resistance for temperature compensation prepared in a frame. 

[Claim 16] An adjustable optical surface according to claim 13 characterized by having connected with said distorted detection 
means resistance for offset adjustment prepared in a frame. 

[Claim 17] Claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, and 15 characterized by preparing on a frame circuit portions, such as 
a circuit which controls an input to said ******, and a circuit which detects an output from said distorted detection means, or a 
movable optical surface given in 16. 

[Claim 18] Claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, and 16 characterized by using a functional thin film which 
generates internal distortion of a ptezo-electric thin film, an electrostriction thin film, a magnetostriction thin film, etc. as said ******, 
or a movable optical surface given in 17. 

[Claim 19] Claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, and 17 characterized by arranging said two or more optical 
surfaces in the shape of an array, or a movable optical surface given in 18. 

[Claim 20] A movable optical surface unit characterized by closing claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, and 
18 or a movable optical surface given in 19 in a package with inert gas. 
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[Claim 21] A movable optical surface unit characterized by carrying out reduced pressure closure of claims 1 , 2, 3, 4, 5, 6, 7, 8, 9, 
10, 11, 12, 13, 14, 15, 16, 17, and 18 or the movable optical surface given in 19 into a package. 

[Claim 22] A light scanning system equip [ system ] claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, and 18 or 19 with a 
movable optical surface and the light source of a publication, and it was made to make light from the light source scan according to 
deformation of an adjustable optical surface. 

[Claim 23] A condensing point location movable optical system to which equip claims 1, 2, 3, 4 f 5, 6 f 7, 8, 9, 10, 11, 12, 13, 14, 15, 
16, 17, and 18 or 19 with a movable optical surface and the light source of a publication, make light from the light source condense, 
and it was made to move the condensing point according to deformation of an adjustable optical surface. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an adjustable optical surface, an adjustable optical surface unit, a light scanning 
system, and a condensing point location movable optical system. Speaking concretely, being related with the adjustable optical 
surface and adjustable optical surface unit which are made to transform an optical surface by ******. Moreover, it is related with the 
light scanning system and condensing point location movable optical system using the adjustable optical surface. 
[0002] 

[Description of the Prior Art] The adjustable optical surface of the conventional example is shown in drawin g 1 . This is the 
adjustable optical surface (adjustable focal mirror) 1 announced by IEEE MEMS'93 (MicroElectro Mechanical Systems), the 
annular silicon frame 3 is fixed on the insulating material substrate 2 which has crevice 2a on the upper surface, the mirror section 
4 made from silicon of the shape of thin meat which made the shape of a paraboloid the inner circumference section of the silicon 
frame 3 is formed in the silicon frame 3 and one, and the upper surface of the mirror section 4 has become mirror plane 4a. 
Moreover, this mirror section 4 has conductivity, the whole functions as an electrode, and the counterelectrode 5 is formed in the 
crevice 2a base of the insulating material substrate 2. 

[0003] If a deer is carried out and the parallel flux of light 6 carries out incidence to the mirror section 4 of this adjustable optical 
surface 1, since the mirror section 4 will work as a parabolic mirror, it is condensed by that focal location 7. Moreover, if voltage is 
impressed between the mirror section 4 and a counterelectrode 5 through the silicon frame 3, since electrostatic attraction will 
occur and the mirror section 4 will carry out elastic deformation between the mirror section 4 and a counterelectrode 5, the focal 
distance can change and the focal location 7 of the flux of light 6 can be changed. For example, in the mirror section with a 
diameter of 9.75mm, when the focal distance at the time of applied-voltage 750V is set to 250mm, helium-Ne laser light of the 
collimated diameter of 6mm was made into the light source, and spot light with a diameter of 45 micrometers has been obtained. 
[0004] 

[Problem(s) to be Solved by the Invention] However, if it is in the conventional movable optical surface, in order to realize the 
section profile of a parabola required in order to operate the mirror section as a parabolic mirror, the special manufacture process 
(namely, light intensity profile method) had to be used, and the resist thickness at the time of processing of the mirror section had to 
be controlled. 

[0005] Furthermore, since a counterelectrode was needed in order to make the mirror section transform, there was a problem that 
the structure and the manufacture process of a movable optical surface also became complicated. 

[0006] Moreover, since an optical surface (mirror section) could not be made to transform only in the one direction but the amount 
of gaps with a counterelectrode moreover became the maximum of the deformation of the mirror section in order to make the mirror 
section transform with electrostatic attraction, the flexibility of optical surface deformation was low. 

[0007] Furthermore, in order to carry out elastic deformation of the mirror section compulsorily with electrostatic attraction, the 
driver voltage for making the mirror section transform was high. 

[0008] Furthermore, since the mirror section was joined to the insulating material substrate of another object, there was a possibility 
that the temperature characteristic of a movable optical surface might deteriorate according to the difference of the coefficient of 
thermal expansion of the mirror section and an insulating material substrate. 

[0009] The place which this invention is made in view of the defect of the conventional example on **, and is made into the purpose 
has low driver voltage by proposing the movable optical surface by the new principle which drives an optical surface using ******, 
and the flexibility of deformation is also to offer a high movable optical surface. 
[0010] 

[Means for Solving the Problem] A movable optical surface of this invention consists of a deformable substrate, and an optical 
surface and ****** which were supported by substrate, and is characterized by said optical surface deforming by impression of 
voltage to said ******. 
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[001 1] Said ****** is formed in a substrate through an insulator layer and an electrode for an input to ******. Furthermore, it is 
characterized by forming a protective layer of an electrode for an input of another side to this ******, and this electrode for an input 
at said ******. 

[0012] Moreover, said ****** can be formed only in a deformation field of said substrate. 

[0013] Said substrate may fix at least two sides to a frame. Especially, a substrate can be made into the shape of a rectangle and 1 
set of sides where this substrate counters at least can be fixed to a frame. Moreover, the perimeter of said substrate may be fixed 
to a frame. Especially, a substrate may be made into a circle configuration and the perimeter of this substrate may be fixed to a 
frame. 

[0014] Moreover, opening may be prepared in a field in which ****** of said substrate is not formed. Or you may make it not fixed 
[ thickness of said substrate ]. 

[0015] Furthermore, said electrode for an input may consist of two or more electrode sections, respectively. In that case, a signal of 

magnitude which is different in each electrode section can be impressed. 

[0016] Moreover, a distorted detection means may be established on said substrate. 

[0017] A metal thin film or polish recon of low resistance can be formed through a dielectric film on this piezoresistance, and it can 
also be made to flow through this metal thin film, or polish recon and said substrate electrically, using a piezoresistance as said 
distorted detection means. 

[0018] Moreover, you may also connect with said distorted detection means resistance for temperature compensation prepared in a 
frame, and resistance for offset adjustment. 

[0019] Moreover, circuit portions, such as a circuit which controls an input to said ****** ( and a circuit which detects an output from 
said distorted detection means, may be prepared on a frame. 

[0020] As ******, a functional thin film which generates internal distortion of a piezo-electric thin film, an electrostriction thin film, a 
magnetostriction thin film, etc. can be used. 

[0021] Moreover, in this movable optical surface, two or more optical surfaces may be arranged in the shape of an array. 
[0022] A movable optica! surface unit of this invention is characterized by closing said movable optical surface in a package with 
inert gas. 

[0023] Another movable optical surface unit of this invention is characterized by carrying out reduced pressure closure of said 
movable optical surface into a package. 

[0024] A light scanning system of this invention is equipped with said movable optical surface and light source, and is characterized 

by making it make light from the light source scan according to deformation of an adjustable optical surface. 

[0025] A condensing point location movable optical system of this invention is equipped with said movable optical surface and light 

source, makes light from the light source condense, and is characterized by making it move the condensing point according to 

deformation of an adjustable optical surface. 

[0026] 

[Function] Since ****** is prepared in the substrate which has an optical surface and he is trying to make an optical surface 
transform by ****** according to the movable optical surface of this invention, the displacement to the both directions of an optical 
surface becomes possible. Moreover, since it does not have a counterelectrode like the conventional example, the maximum of the 
displacement of an optical surface does not exist, either. Therefore, there is an advantage that the flexibility of deformation of an 
optical surface is high. 

[0027] Moreover, since voltage is impressed to ****** and an optical surface is made to transform, driver voltage can also be made 
low. Furthermore, in order to make an optical surface transform, a counterelectrode is unnecessary, and since the configuration 
and structure of a substrate etc. can also be simplified, a manufacture process can also be simplified and can make a 
manufacturing cost cheap. 

[0028] Moreover, since it is not necessary to attach a substrate in the insulating material substrate of another object etc. like the 
conventional example, there is no deterioration of the temperature characteristic by the difference in a coefficient of thermal 
expansion. 

[0029] Moreover, if ****** is formed only in the deformation field instead of the whole substrate, deformation of a substrate can 
become easy and an optical surface can be made to transform greatly by smaller driver voltage. 

[0030] Moreover, the profile at the time of deformation of the optical surface established in the substrate is controllable by fixing two 
sides of said substrate to a frame, fixing the perimeter to a frame, making a frame into the shape of a rectangle, or making it a circle 
configuration. 

[0031] Furthermore, if opening is prepared in the field in which ****** of a substrate is not formed, since it will become easy to 
, deform a substrate by opening, deformation of an optical surface can be enlarged by small driver voltage. Furthermore, the method 
of deformation of a substrate can be changed with the pattern of opening. 

[0032] Moreover, if the electrode for an input consists of two or more electrode sections, an optical surface can be made to 
transform into a desired configuration with different voltage impressed to the electrode pattern and each electrode section. 
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[0033] Moreover, if the distorted detection means is established on said substrate, with this distorted detection means, the condition 
of deformation of a substrate thru/or an optical surface can be detected, and deformation of an optical surface can be controlled. 
[0034] Furthermore, if a metal thin film or the polish recon of low resistance is formed through a dielectric film on the 
piezoresistance which is a distorted detection means and it is made to flow through this with a substrate, while being able to shield 
an external electromagnetic wave, the temperature characteristic of a piezoresistance also improves, and an output noise can be 
reduced. 

[0035] Moreover, if the resistance for temperature compensation is connected with the distorted detection means, the temperature 
characteristic of the signal outputted from a distorted detection means can be stabilized. Or if the resistance for offset adjustment is 
connected with the distorted detection means, offset adjustment of the output of the bridge circuit constituted by the distorted 
detection means can be carried out. 

[0036] Moreover, if circuit portions, such as a circuit which controls the input to said ******, and a circuit which detects the output 
from said distorted detection means, are prepared on a frame, the configuration of a movable optical surface including the circuit 
portion concerned can be summarized in a compact, and a movable optical surface can be miniaturized. 

[0037] Moreover, if two or more optical surfaces are arranged in the shape of an array, the light which carries out incidence to a 
movable optical surface can be separately adjusted for every optical surface. 

[0038] In the movable optical surface unit of this invention, since the movable optical surface is closed in a package with inert gas, 
many years past-change of an internal movable optical surface can be made small, and a life can be lengthened. Moreover, if 
reduced pressure closure of the movable optical surface is carried out into the package, the frequency characteristic of a movable 
optical surface can be raised. 
[0039] 

[Example] The perspective diagram and drawin g 2 (b) which show the movable optical surface 1 1 according [ drawing 2 (a) ] to one 
example of this invention and which were fractured in part are X1 section expanded sectional view of drawing 2 (a). Hereafter, the 
structure of this movable optical surface 11 is explained according to drawin g 2 (a) and (b). The substrate 13 of the shape of thin 
meat in which elastic deformation is possible is formed, the perimeter of a substrate 13 is immobilization thru/or really formed in the 
inner circumference section of a frame 12, and the optical surface (reflective mirror side) 14 is formed in the inner circumference 
section of the frame 12 which carried out the shape of a rectangle frame by making the surface of a substrate 13 vapor-deposit 
metal thin films, such as aluminum and silver, by a spatter etc. Moreover, as shown in drawin g 2 (b), the insulating layer 15 is 
formed all over the rear face of a substrate 13 and a frame 12. For example, a frame 12 and a substrate 13 can be produced by 
etching-processing and dicing cutting a silicon wafer, and can form an insulating layer 15 by the oxide film (Si02) thru/or nitride 
(SiN) of a silicon wafer in that case. Furthermore, on an insulating layer 15, the electrode layer 16 is formed with a metal vacuum 
evaporationo film etc. at a rear-face side, on the electrode layer 16, ****** 17 is formed by the spatter, the deposition method, etc., 
and, similarly the electrode layer 16 is formed with the metal vacuum evaporationo film etc. on ****** 17. The electrode layer 16 is 
covered with the protective layer 18, and is protected from corrosion gas, moisture, etc. under an operating environment. If voltage 
is impressed between the electrode layers 16 formed in both sides on both sides of ****** 17, the functional thin film which 
generates longitudinal direction distortion (namely, flexible distortion of a direction parallel to the electrode layer 16), and generates 
the internal stress of a piezo-electric thin film, an electrostriction thin film, a magnetostriction thin film, etc. can be used for ****** 17. 

[0040] In this example, when voltage is not being impressed between the two-electrodes layers 16, although each is carrying out 
plate-like and the optical surface 14 has only the function as a mere plane mirror, since longitudinal direction distortion will occur in 
****** 17 if voltage is impressed between the two-electrodes layers 16, a substrate 13, ****** 17, and an optical surface 14 deform a 
substrate 13, and an optical surface 14 deforms them by it. For example, when a substrate 13 is buckled and it curves in the shape 
of an arc surface, when a contraction lateral strain occurs in ****** 17, or an elongation lateral strain occurs in ****** 17, a substrate 
13 swells, and it curves in the shape of an arc surface too. Thus, if an optical surface 14 withdraws in the shape of a concave 
surface as shown, for example in drawing 3 (a), it will work as a concave mirror and an optical surface 14 will condense the 
collimation fight r which carried out incidence to the optical surface 14. And since the deformation (curvature) of a substrate 13 and 
an optical surface 14 also changes by changing the driver voltage impressed between the electrode layers 16, a focal location can 
be adjusted. On the contrary, if an optical surface 14 bulges as shown in drawing 3 (b), it will work as a convex mirror and an 
optical surface 14 will emit the collimation light r which carried out incidence to the optical surface 14. Since driver voltage can 
adjust a substrate 13 and the curve condition of an optical surface 14 also in this case, the emission center of emission light is also 
controllable by driver voltage. 

[0041] The perspective diagram and drawing 4 (b) which show the movable optical surface 21 according [ drawing 4 (a) ] to another 
example of this invention and which were fractured in part are X2 section expanded sectional view of drawin g 4 (a). If it is in this 
example, ****** 17 and the double-sided electrode layer 16 are formed only in the deformation field of a substrate 13 instead of the 
whole surface of a substrate 1 3. Since the ****** 17 grade is not prepared in the perimeter field of a substrate 1 3, it is easy to 
deform a substrate 13, it has become, and an optical surface 14 can be made to transform greatly by small driver voltage in this 
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movable optical surface 21. 

[0042] Drawin g 5 is the perspective diagram showing the movable optical surface 22 by still more nearly another example of this 
invention fractured in part. In this example, the substrate 13 which made the circle configuration the inner circumference section of 
the frame 12 which carried out the shape of a circular ring is formed, and the perimeter of a substrate 13 is fixed to a frame 12. 
When according to such a movable optical surface 22 driver voltage is impressed and ****** 17 is made to transform, deformation 
of a substrate 13 and an optical surface 14 serves as axial symmetry about a medial axis. Therefore, an optical surface 14 can also 
deform like a parabolic mirror symmetrical with a shaft to a medial axis, and can make small optical aberration of the light reflected 
in an optical surface 14. 

[0043] Drawing 6 is the perspective diagram showing the movable optical surface 23 by still more nearly another example of this 
invention fractured in part. In this movable optical surface 23, the substrate 13 of the shape of a rectangle thin film equipped with 
the ****** 17 grade is arranged in the inner circumference section of the frame 12 which carried out the shape of a rectangle frame, 
and only two sides which a substrate 13 counters are fixed to the inner circumference section of a frame 12. In this movable optical 
surface 23, since the 2 sides 24 of a substrate 1 3 are fixed and other 2 sides 25 are free, if ****** 1 7 deforms, a substrate 1 3 will 
deform approximately cylindrical. For this reason, when driver voltage is impressed, the cylindrical mirror-like optical surface 14 can 
be acquired, and driver voltage can adjust that curvature. 

[0044] Drawing 7 is the perspective diagram showing the movable optical surface 26 by still more nearly another example of this 
invention fractured in part. If it is in this example, the perimeter of a substrate 13 was fixed to the inner circumference of a frame 12, 
and ****** 17 and the double-sided electrode layer 16 are formed only in the field except the boundary region of a substrate 13. 
Furthermore, two or more openings 27 are suitably opened in the boundary region in which the ****** 17 grade of a substrate 13 is 
not prepared. In this movable optical surface 26, since ****** 17 grade is not prepared in the boundary region of a substrate 13 but 
opening 27 is formed further, further, it is easy to deform a substrate 13, it has become, and deformation of the optical surface 14 
over driver voltage becomes large. Moreover, the pattern of opening 27 can also adjust the deformation condition of a substrate 13. 
Furthermore, the magnitude of deformation of an optical surface 14 can be adjusted by forming opening 27 after manufacture of 
the movable optical surface 26. 

[0045] The perspective diagram and drawin g 8 (b) which show the movable optical surface 28 according [ drawing 8 (a) ] to another 
example of this invention and which were fractured in part are X3 section expanded sectional view of drawing 8 (a). If it is in this 
example, the thickness of a substrate 13 is not fixed and the portion from which the thickness of a substrate 13 differs is prepared. 
Although forming the annular heavy-gage part 29 projected on the inferior surface of tongue of a substrate 13 by drawing 8 (a), 
speaking concretely, it does not restrict to such a pattern. For example, two or more annular heavy-gage parts can be prepared in 
the shape of the said heart, a heavy-gage part can be prepared in a radial, or, in addition to this, it can prepare by the pattern of 
arbitration. And the substrate 13 when driver voltage is impressed, and the profile at the time of deformation of an optical surface 
14 are controllable by changing the pattern of change of the thickness of this substrate 13, or thickness. Moreover, although not 
illustrated, the thickness of a substrate 13 can also be changed continuously. 

[0046] The plan showing the movable optical surface 30 according [ drawing 9 (a) ] to still more nearly another example of this 
invention and drawin g 9 (b) are the cross sections which met the Y-Y line of drawing 9 (a). If it is in this example, each electrode 
layer 16 was divided and two or more electrode sections 16a and 16a and -- are arranged to both sides of ****** 17. if it is in this 
movable optical surface 30, since electrode sections 16a and 16a and the distorted distribution pattern [ in / by the arrangement 
pattern / ****** 1 7 ] of - can be decided, the profile at the time of deformation of a substrate 1 3 and an optical surface 14 can be 
designed freely. And since deformation of ****** 17 the very thing is controllable, a profile is more effectively [ than the method of 
changing the thickness of a substrate 13 ] controllable. Moreover, a profile is controllable also by changing electrode sections 16a 
and 16a and the voltage of - which it not only changes a profile with a pattern, but will be impressed to each electrode sections 
16a and 16a and -- after manufacture of the movable optical surface 30 if each electrode pattern has been independent. 
[0047] Drawing 10 is the cross section showing the movable optical surface 31 by still more nearly another example of this 
invention. This movable optical surface 31 is produced by the silicon wafer 32 with the application of the semiconductor 
manufacturing technology, n mold impurity is poured in and 34 [ n-layer ] is formed so that the silicon wafer 32 before etching 
processing may serve as thickness of a substrate 13 on the inferior surface of tongue of p mold silicon wafer (p layer 33). While 
forming in the perimeter the frame 12 which consists of 33 p layers by carrying out etching removal of 33 [ p-layer ] in the center 
section of this silicon wafer 32 set to 33 from 34 n layers p layers, the substrate 13 which becomes that inferior-surface-of-tongue 
inner circumference section from 34 n layers is formed. Moreover, the optical surface 14 is formed in the upper surface of the 
silicon wafer 32 after etching. This optical surface 14 is good also as the surface of n layer 34 grade itself. Moreover, the opening of 
the insulating layer 15 currently formed in the inferior surface of tongue of 34 of an oxide film, n layers of nitrides etc., etc. is carried 
out suitably, and n layers of piezo resistances 35 are embedded 34 by pouring in n layers of p mold impurities to 34 from the 
aperture which opened in the insulating layer 15. In addition, the metal wiring to which 36 was connected to the piezoresistance 35, 
and 37 are wrap insulating layers about metal wiring. 38 is an electrode pad for keeping n layers of potentials of 34 constant 
through the n+ layer 39. Moreover, ****** 17 which was able to form the electrode layer 16 in both sides is formed in the inferior 
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surface of tongue of a substrate 13. 

[0048] If a deer is carried out and it is in this movable optical surface 31, since distortion of each part of a substrate 13 is detectable 
with the piezoresistance 35 of a substrate 13 embedded suitably in the part, the driver voltage impressed to ****** 17 can be 
adjusted acting as the monitor of the distortion of each part of a substrate 13. 

[0049] Drawing 1 1 is the cross section showing the movable optical surface 40 by still more nearly another example of this 
invention. In this example, a metal thin film or the polish recon 42 of low resistance is formed through the dielectric film 41 so that 
the piezoresistance 35 embedded n layers 34 may be covered further, and this metal thin film or n layers of polish recons 42 are 
electrically connected with 34 through the n+ layer 43. In this movable optical surface 40, since the piezoresistance 35 of p mold is 
covered by the substrate 13, the metal thin film which flowed, or the polish recon 42 of low resistance, the piezoresistance 35 is 
.mostly surrounded by potential equal to a substrate 13 thru/or a frame 12 in the perimeter enclosure, the temperature 
characteristic's can improve while it has an external electromagnetic wave shielded, and can reduce the noise of the output from a 
piezoresistance 35. 

[0050] Moreover, drawing 12 (a) and (b) are drawings showing the bridge circuit 45 constituted by the bottom view (the ****** 17 
grade is omitted) and piezoresistance 35 which show the movable optical surface 44 by still more nearly another example of this 
invention. If it is in this example, the bridge circuit 45 as shown in drawing 12 (b) by the piezoresistance 35 embedded at four 
places of the substrate 13 perimeter can be constituted, and it can supervise whether the substrate 13 is deforming equally by 
acting as the monitor of that output voltage V. Furthermore, the resistance 46 for temperature compensation is embedded on the 
inferior surface of tongue (n layer 34) of a frame 12, and parallel connection of this resistance 46 for temperature compensation is 
carried out to one of the piezoresistances 35 like drawing 12 (b), and it is inserting in a bridge circuit 45. A piezoresistance 35 has 
the temperature characteristic of reverse and this resistance 46 for temperature compensation can stabilize the temperature 
characteristic of a bridge circuit 45 by inserting this resistance 46 for temperature compensation in a bridge circuit 45. 
[0051] Moreover, drawing 13 (a) and (b) are drawings showing the bridge circuit 45 constituted by the bottom view (the ****** 17 
grade is omitted) and piezoresistance 35 which show the movable optical surface 47 by still more nearly another example of this 
invention. If it is in this example, the trim resistance 48 for offset adjustment is embedded on the inferior surface of tongue (n layer 
34) of a frame 12, as shown in drawin g 12 (b), series connection of this trim resistance 48 is carried out to one of the 
piezoresistances 35, and it is inserted in a bridge circuit 45. If it is in this example, by evaporating the trim resistance 48 in part by 
laser light etc., resistance can be adjusted and the amount of offset of the output voltage V of a bridge circuit 45 can be adjusted. 
[0052] Drawing 14 is the cross section showing the movable optical surface 49 by still more nearly another example of this 
invention, and embeds the circuit portion 50 on the inferior surface of tongue of a frame 12. For example, it can consider as the 
circuit for controlling the circuit for detecting change of the signal (output voltage V) outputted from a PURIJJI circuit etc. as this 
circuit portion 50, and the input to ****** 17 etc. 

[0053] Drawing 15 is the outline cross section showing the movable optical surface 51 by still more nearly another example of this 
invention. In this example, the substrate 13 and the optical surface 14 are curving in the condition of not impressing driver voltage 
to ****** 17, and if driver voltage is impressed to ****** 17 and ****** 17 is made to transform, it will deform in the direction in which a 
substrate 13 and an optical surface 14 curve more greatly, or the direction in which a curve becomes small. 
[0054] In addition, in each above-mentioned example, although an optical surface is not a substrate side and forming in a ****** 
side is also possible, by forming on a substrate, smoothness can be raised and the reflection factor of an optical surface can be 
made high. 

[0055] What is shown in drawing 16 is the cross section showing the movable optical surface unit 52 by this invention. This 
movable optical surface unit 52 has connected the electrode layer 16 and the piezoresistance 35 grade to the terminal 55 by 
wirebonding etc. while mounting the movable optical surface 53 by this invention in the upper surface of the base 54, it closes the 
movable optical surface 53 in the package 58 which consists of a translucent part 56 and cylinder parts 57, such as glass and a 
transparent plastic, and is decompressing the package 58 interior. Or inert gas, such as Ne and Ar, may be enclosed in a package 
58. 

[0056] Thus, if the movable optical surface 53 is closed in the package 58, a resistance to environment is guaranteed and an 
element life can be lengthened. Furthermore, if inert gas is enclosed with the interior, many years past-deterioration of the movable 
optical surface 53 can be made small, and if the interior is decompressed, the frequency characteristic of the movable optical 
surface 53 can be raised. 

[0057] Drawing 17 is the plan showing the movable optical surface 59 constituted in the shape of an array. That is, the common 
frame 12 which carried out the shape of a grid formed from the silicon wafer etc. is made to arrange in the shape of an array for 
every constant pitch, two or more substrates 13 in which elastic deformation is possible are formed, and an optical surface 14 and 
****** 17 grade are prepared in each substrate 13, respectively. Thus, according to the movable optical surface 59 formed in the 
shape of an array, two or more parts can be constituted to a small space. Moreover, by each ****** 17, mutually-independent [ of 
each optical surface 14 ] is carried out, and it is driven. As long as it uses the movable optical surface 59 which carried out the 
shape of such an array, usage which may make it make a light beam different, respectively irradiate each optical surface 14, or one 
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light beam was made to irradiate the whole, and resembled the micro-lens array may be carried out. 

[0058] Drawin g 18 is the outline block diagram showing the light scanning system 60 by this invention. This light scanning system 
60 consists of a movable optical surface 53 of this invention, and the light source 61 which irradiates a light beam in that optical 
surface 14. Alternating voltage is impressed to ****** 17 of the movable optical surface 53, and by it, the optical surface 14 is 
deforming periodically so that it may expand a fixed period or may contract. Light beam r by which outgoing radiation is carried out 
is irradiated from the light source 61 by the location from which it separated from the center of an optical surface 14 of doing in this 
way and vibrating, and the reflective direction changes with vibration of an optical surface 14, and light beam r reflected in the 
optical surface 14 is scanned as shown in drawin g 18 . 

[0059] Drawing 19 is the outline block diagram showing the condensing point location movable optical system 62 by this invention. 
This condensing point location movable optical system 62 consists of a movable optical surface 53 of this invention, and the light 
source 63 like the light emitting diode (and lens system) which carries out outgoing radiation of collimation light thru/or the coherent 
light, or a semiconductor laser element. As explained in drawing 3 (a) and (b), in this condensing point location movable optical 
system 62, the light which outgoing radiation was carried out from the light source 63, and was reflected in the optical surface 14 
condenses, and the location of that condensing point 64 can be made adjustable by the driver voltage impressed to ****** 17. 
[0060] 

[Effect of the Invention] According to this invention, since the displacement to the both directions of an optical surface becomes 
possible since he is trying to make an optical surface transform by ******, and it does not have a counterelectrode like the 
conventional example, there is also no maximum of the displacement of an optical surface, and there is an advantage that the 
movable optical surface where the flexibility of deformation of an optical surface is high can be manufactured. Moreover, since 
voltage is impressed to ****** and an optical surface is made to transform, driver voltage can also be made low. Furthermore, in 
order to make an optical surface transform, a counterelectrode is unnecessary, and since the configuration and structure of a 
substrate etc. can also be simplified, a manufacture process can also be simplified and can make a manufacturing cost cheap. And 
there is an advantage that the fall of the response in the RF field by squeeze DOFIRUMU damping does not take place, either. 
Moreover, since it is not necessary to attach a substrate in the insulating material substrate of another object etc. like the 
conventional example, there is no deterioration of the temperature characteristic by the difference in a coefficient of thermal 
expansion. 

[0061] Moreover, if ****** is formed only in the deformation field of a substrate or opening is prepared in portions other than ****** of 
a substrate, deformation of a substrate becomes easy, an optical surface can be made to transform greatly by smaller driver 
voltage, and a dc-battery drive etc. will be attained. 

[0062] Moreover, the profile of the optical surface at the time of driver voltage impression is controllable by fixing said the perimeter 
or some of substrate to a frame, changing the configuration of a frame, preparing opening in a substrate, changing the pattern of 
two or more electrode sections, or changing voltage impressed to two or more electrode sections. 

[0063] Moreover, an optical surface can be made to transform in a high configuration precision by making an optical surface 
transform, if distorted detection means, such as a piezoresistance, are established, being able to detect the situation of deformation 
of an optical surface and acting as the monitor of the output of a distorted detection means. 

[0064] Furthermore, if circuit portions, such as a circuit which controls the input to said ******, and a circuit which detects the output 
from said distorted detection means, are prepared on a frame, the configuration of a movable optical surface including the circuit 
portion concerned can be summarized in a compact, and a movable optical surface can be miniaturized. 

[0065] Moreover, two or more optical surfaces are put in order, and a movable array-like optical surface can be constituted, or in a 
package, reduced pressure closure can also be carried out and it can be used with the inert gas closure or the gestalt according to 
a use. 

[0066] Furthermore, if the movable optical surface of this invention is used, flexibility of adjustment, such as a condensing location 
of a light beam, is high, driver voltage's is low, and can constitute a small light scanning system and a condensing point location 
movable optical system. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] It is the perspective diagram showing the structure of the conventional movable optical surface fractured in part. 
[ Drawin g 2] The perspective diagram showing the movable optical surface according [ (a) ] to one example of this invention 
fractured in part and (b) are the expanded sectional views showing the X1 section of (a). 
[Drawing 3] (a) and (b) are explanatory drawings [ same as the above ] of operation. 

[Drawin g 4] The perspective diagram showing the movable optical surface according [ (a) ] to another example of this invention 
fractured in part and (b) are the expanded sectional views showing the X2 section of (a). 

[Drawing 5] It is the perspective diagram showing the movable optical surface by still more nearly another example of this invention 
fractured in part. 

[ Drawin g 6] It is the perspective diagram showing the movable optical surface by still more nearly another example of this invention 
fractured in part. 

[ Drawin g 7] It is the perspective diagram showing the movable optical surface by still more nearly another example of this invention 
fractured in part. 

[ Drawing 8] The perspective diagram showing the movable optical surface according [ (a) ] to still more nearly another example of 
this invention fractured in part and (b) are the expanded sectional views showing the X3 section of (a). 

[Drawin g 9] The plan showing the movable optical surface according [ (a) ] to still more nearly another example of this invention 
and (b) are the Y-Y line cross sections of (a). 

[ Drawin g 10 ] It is the cross section showing the movable optical surface by still more nearly another example of this invention. 

[ Drawing 11 ] It is the cross section showing the movable optical surface by still more nearly another example of this invention. 

[ Drawing 12 ] The bottom view showing the movable optical surface according [ (a) ] to still more nearly another example of this 

invention omitted in part and (b) are drawings showing the configuration of the bridge circuit by the piezoresistance. 

[Drawing 13 ] The bottom view showing the movable optical surface according [ (a) ] to still more nearly another example of this 

invention omitted in part and (b) are drawings showing the configuration of the bridge circuit by the piezoresistance. 

[Drawing 14] It is the cross section showing the movable optical surface by still more nearly another example of this invention. 

[ Drawing 15] The perspective diagram showing the movable optical surface according [ (a) ] to still more nearly another example of 

this invention fractured in part and (b) are the expanded sectional views showing a part of substrate portion same as the above. 

[ Drawin g 16 ] It is the cross section showing the movable optical surface unit by still more nearly another example of this invention. 

[Drawing 17] It is the plan showing the movable optical surface by still more nearly another example of this invention. 

[ Drawing 18 ] It is the schematic diagram showing the light scanning system by still more nearly another example of this invention. 

[Drawing 19] It is the schematic diagram showing the condensing point location movable optical system by still more nearly another 

example of this invention. 

[Description of Notations] 

12 Frame 

13 Substrate 

14 Optical Surface 

16 Electrode Layer 
<l — ****** 

35 Piezoresistance 
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